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REDUCED RIB HEIGHT MULTI-RIBBED V-BELT 
Field of the Invention 

The present invention relates generally to power transmission 
belts, and more particularly to multiple ribbed V-belts. 
Background of the Invention 
5 Multiple ribbed or grooved power transmission belts in the prior 

art have essentially taken two basic forms. In one form, a plurality of 
individual V-belt sections of essentially trapezoidal cross-section have been 
bonded together by a flexible tie band of rubber and fabric. Each of the 
individual V-belts include a reinforcement usually in the form of stress- 
10 resisting cords comprising materials such as cotton, nylon, rayon, polyester, 
wire, glass, or any other suitable material, as known in the art. Typical belts 
of this type are disclosed in U.S. Patent No. 2,263,960 to Wilson, U.S. Patent 
No. 3,404,577 to Zahn, U.S. Patent No. 3,523,461 to Nemecek et aL, and 
U.S. Patent No. 3,564,933 to Clinkenbeard. 



In another form, the multiple-ribbed belts are essentially flat 
power transmission belts having a plurality of circumferentially extending 
substantially V-shaped or trapezoidal-shaped ribs formed on the inner surface 
thereof. The ribs may be formed by removing at least one section of the belt 
5 body, for example, by grinding, milling, sawing or cutting, or a combination of 
these processes. Alternatively, the belt may be manufactured by molding 
operations wherein the grooves are formed by omitting that portion of the belt 
body that would otherwise be removed in a cutting or grinding operation 
described above. The ribs are intended to mate or register in correspondingly 
10 aligned V-shaped pulley grooves. In this type belt, the reinforcing cords are 
disposed above the ribs. U.S. Pat. No. 2,728,239 to Adams Jr. and U.S. 
Patent No. 2,802,51 1 to Waugh are typical of this latter type multiple-ribbed 
belt. 

This second form of multiple-ribbed V-belts is well known in the 
1 5 art and standards defining the dimensions and forms of various types of these 
V-belts have been established by organizations such as the Society of 
Automotive Engineers (SAE) and the American National Standards Institute 
(ANSI). Typical examples if these standard multiple-ribbed V-belts are the 
Poly-V-belts® available from the Goodyear Tire and Rubber Company in 
20 Akron, Ohio. The multiple-ribbed V-belts are used in power transmission 
applications in conjunction with multiple-grooved sheaves or pulleys to 
provide belts having smaller overall dimensions for a pre-determined power 
capacity than other types of belts. 
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A common failure mode for multiple-ribbed V-belts is the 
development of cracks at the rib tips. Accordingly, there is a need for an 
improved multiple-ribbed V-belt capable of providing increased durability, 
particularly with regard to improved resistance against cracks forming at the 
5 rib tips. 

Summary of the Invention 

The present invention provides a multiple-ribbed V-belt that 
exhibits improved durability life. The V-belt is formed according to standard 

10 dimensions for a given V-belt section, with the exception that the rib height 
and overall belt thickness are reduced. While a reduction in overall belt 
thickness would generally be expected to result in decreased life, testing of V- 
belts of the present invention has shown that durability life is extended. 

In an exemplary embodiment, the rib height (or groove depth) 

1 5 and overall belt thickness are reduced by truncating the rib tips of an 

otherwise standard section V-belt. In another embodiment, the rib tips of a K- 
section V-belt are truncated up to approximately .015 inch, resulting in belts 
having overall thicknesses of about 0.145 to .155 inch. In yet another 
embodiment, the V-belts of the present invention further include transverse 

20 slots formed in the belt to define cogs along the ribs. The features and 

objectives of the present invention will become more readily apparent from 
the following Detailed Description taken in conjunction with the accompanying 
drawings. 

25 
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Brief Description of the Figures 

FIG.1 is a perspective view depicting an exemplary multiple- 
ribbed V-belt according to the present invention; 

FIG. 2 is a cross-sectional view of the V-belt of FIG. 1 ; 
5 FIG. 3 is a partial perspective view depicting an alternative 

embodiment of the V-belt of the present invention; and 

FIG. 4 is a graphical plot of experimental test data for exemplary 
belts according to the present invention. 

10 Detailed Description 

Referring to FIG. 1, there is shown an exemplary multiple-ribbed 
V-belt 10 according to the present invention. The V-belt 10 comprises a belt 
body 12 of an integral unitary construction and formed in a continuous loop. 
The body 12 of the belt 10 is formed from flexible, resilient material, for 

1 5 example flexible polymeric material such as natural or synthetic rubber, or other 
elastomeric materials. A plurality of circumferential grooves 14 are formed in 
the belt body 12 and are spaced apart in a direction transverse to the belt body 
12 to define a plurality of circumferentially extending ribs 16. 

FIG. 2 is a cross-sectional view of the belt of FIG.1 . The body 1 2 

20 of the belt 10 includes a first portion 18 having a generally rectangular 

configuration, one face of which defines a first surface 20 of the belt 10. The 
first portion 18 may be formed at least in part from a plurality of layers of 
rubberized woven fabric material 22 such as cotton, polyester or nylon, or 
combinations thereof. This portion further includes a plurality of 

25 circumferentially extending reinforcing cords 24, as known in the art. 
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• 1 * A A*second portion 26 of the belt body 12 includes the plurality of 

ribs 16 defined by the plurality of grooves 14. Each rib 16 has a cross- 
sectional configuration adapted to conform to a correspondingly aligned groove 
in a pulley or sheave in which the V-belt is intended to be used. The ribs 16 
5 may be formed from a fiber-loaded elastomeric material and may include one or 
more fabric reinforcement layers (not shown) for crack resistance, if desired. 
Accordingly, each rib 16 may have a generally trapezoidal or truncated V- 
shaped cross-sectional configuration and each groove 14 has a generally V- 
shaped cross-sectional configuration generally corresponding to that of the ribs 

10 16. 

Due to the resistance to elongation of the reinforcing cords 24, 
relative to the other materials which make up the belts 10, the flexural neutral 
axis of the belt 10 remains generally in the plane of the cords 24 regardless of 
variations in geometry of the ribs 16. For added flexibility, the second portion 

15 26 of the belt body 1 2 may further include a plurality of transverse slots 30 
formed in the belt body 12 to define cogs along the ribs 16, as shown in the 
alternate embodiment depicted in FIG. 3. 

The multiple-ribbed V-belt 10 of the present invention is formed 
according to standard dimensions for a given type of V-belt section, with the 

20 exception that the depth Di of the grooves 14 defining the ribs 16, and the 

overall thickness Hi of the belt body 12 are reduced from a specified depth D 0 
and thickness H 0 of the standard V-belt section. In an exemplary embodiment, 
the groove depth is reduced by truncating the tips of the ribs 16, while 
maintaining the general rib profile according to the specification. Specifically, 

25 the relative angles .of the grooves 14 defining the ribs 16 are maintained 
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9 J Constant: Advantageously, the truncated rib tips eliminate material of the V-belt 

10 that would otherwise experience high stress in use. These high-stress 
portions of the ribs 16 are where the stress cracks develop. In other words, 
truncating the rib tips moves the tip surface closer to the neutral axis. Since the 
5 location of the neutral axis remains unchanged, the stresses at the truncated rib 
tips are reduced because flexural stress is proportional to the distance from the 
neutral axis. 

Testing of multiple-ribbed V-belts formed according to the present 
invention indicates that the inventive V-belt provides the unexpected result of 

10 increased flex life in high temperature durability tests. While, conventional 
wisdom predicts that the durability of the V-belt should decrease as the overall 
thickness of the belt is decreased, the exemplary V-belts of the present 
invention exhibited increased durability in flex life tests, as described below. 
Neither these examples, nor any of the foregoing disclosure should be 

15 construed as limiting in any way the scope of the present invention. 

Several exemplary V-belts according to the invention were 
fabricated to have standard K-section belt dimensions, with the exception that 
the overall thickness of the belts were reduced from approximately 0.16 inch to 
a thickness of approximately 0.145 inch to approximately 0.155 inch by 

20 truncating the rib tips up to approximately 0.015 inch. This resulted in a 

corresponding groove depth from approximately 0.085 inch to approximately 
0.070 inch. The belts were tested for durability according to the SAE J-2432 
high temperature constant tension test at an elevated temperature of 121°C. 
The belts were periodically inspected for B and C level cracks, according to the 
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» ' specification. Belts were determined to have failed when eight B and C level 
cracks were observed in the belts. 

Results of the test are depicted in FIG. 4. As shown in FIG. 4, the 
exemplary belts exhibited increased life as the rib tips were increasingly 
5 truncated up to approximately 0.015 inch, whereby the overall belt thickness 
was reduced to approximately 0.145 inch. 

While the present invention has been illustrated by the description 
of various embodiments thereof, and while the embodiments have been 
described in considerable detail, they are not intended to restrict or in any way 
1 0 limit the scope of the appended claims to such detail. Additional advantages 
and modifications will readily appear to those skilled in the art. The invention in 
its broader aspects is therefore not limited to the specific details, representative 
apparatus and illustrative examples shown and described. Accordingly, 
departures may be made from such details without departing from the scope or 
1 5 spirit of the general inventive concept. 

WHAT IS CLAIMED IS: 
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